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This report, submitted to the Agency for International Development
 

under contract AID/csd-2584, 
 Task Order 5, is based on a translation of 

an original Spanish document, the "General Report" prepaid by partici­

pants in the Colombia - U.S. Study on the Potential for Graduate Education 

and Research in Engineering, Physics, and Applied Geology in Colombia. 

The meetings took place in Bogota, 21 - 25 February 1972, under joint 

auspices of the Board on Science and Technology for International Develop­

ment, Office of the Foreign Secretary of the U.S. National Academy of 

Sciences, the Colombian Fund for Scientific Research and Special Projects 

"Francisco Josd de Caldas" (COLCIENCIAS), the Colombian Fund for the 

Development of Higher Education, and the National Department of Planning 

of Colombia. 

The "General Report" contains the important issues and policy ques­

tions common to six engineering areas and to those aspects of geology and 

physics examined, as well as the joint panel's conclusions and recommenda­

tions.
 

The six detailed working group reports are to be issued by COLCIENCIAS 

in a full proceedings in Spanish. 



PREFACE 

The Colombia - U.S. Study Panel on the Potential for Graduate 

Education and Research in Engineering, Physics, and Applied Geology in 

Colombia is a part of a continuing collaborative effort of the U.S. 

National Academy of Sciences (NAS) and three Colombian institutions-­

the Coloid)ian Fund for Scientific Research 
 and Special Projects "Francisco 

Josd de Caldas" (COLCIE-NCIAS), the Colombian Institute for the Develop­

ment of Higher Education (ICIS), and the National D2partment of Planning 

01,QP).
 

In 1968, the Colombia - U.S. Workshop on Science and Technology in 

Development stimulated discussions applying scientific andon the techno­

logical resources of Colombia to improving the welfare of its people. 
 In
 

this regard, a recommendation to create a fund for scientific research
 

under the authority of the Ministry of Education was particularly signifi­

cant. Another recommendation concnied with human called forresources 

assessing the need for graduate education and research in Colombia in 

relation to future development needs. It is in this context that 

COLCIENCIAS, ICFES, fINP, and NAS have been examining the potential for 

graduate education and research in Colombian universities in biology, 

chemistry, engineering, applied geology, mathematics, and physics. NAS 

participation in the studies is funded by the Agency for International 

Development (AID)Mission in Colombia; local expenses are provided by
 

COLCIENCIAS and ICFES. 
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The methodology for the studies and an executive committee to oversee 

them was established by officials of the four co-sponsoring organizations 

March, 1970. The studies in chemistryduring a meeting in Washington, D.C., 

in February and April, 1971, respectively.and mathematics were carried out 

the closing of Colombian universities,After a 5-month delay caused by 

the executive committee met in Bogotg in October, 1971, to analyze the 

aw plan for the ones to follow.experience gained from the first studies 

agreed to unite three formerly separateIn particular, the committee 

studies into one on engineering, applied geology, and physics. Because,
 

of the three, engineering has reachied the 	highest level of development in 

is the most urgent need, it wasColombia and is the field for which there 

selected for major emphasis. COLCIENCIAS then selected six priority 

fields for examination by working groups: 

1. Chemical engineering 

2. Applied geology and metallurgical engineering 

3. Civil engineering 

4. Physics and electrical engineering
 

5. Mechanical engineering 

6. Systems and industrial engineering 

On February 14, 1972, the 11 members of the U.S. panel met with the 

Colombian panel in Bogotd for a day-long discussion on the current status 

and recent trends in Colombian higher education. During the next 5 days, 

working groups visited 34 departments in 8 universities selected by 

COLCIhNCIAS and ICFES. 

The second week began with a day-long plenary session for review of 

the experiences and observations of eacl of the six working groups and for 
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discussions with representatives of industry and professional societies. 

During the next 3 days, the working groups analyzed their findings and 

drew up reports of their evaluations and recoimendations. The six detailed 

working-group reports, containiig basic information about the 34 departments 

references to their most pressing needsL, and suggestions for theirvisited, 


continued development will be issued in Spanish by COLCIENCIAS. The impor­

tant considerations and policy issues conmmon to most, or all, of the 

working-group reports are the subject of this report, which is based on 

the Spanish report but does not literally follow its outline or orgaization. 

each NAS panel mlner was furnished withBefore arriving in Bogota, 

In general, the panel achieved, in its working-group reports, 

backgrotud material about some of the universities and the Colombian 

system of higher education generally. These documents were helpful for 

orientat ion. 

a series 

orof constructive recommendations for strengthening each discipline 

The panel also estimated the potential of each departmentdepartment. to 

establish and support an M.S. program in one of the six fields over the 

next 5 years. (See Appendix Table.) Unfortunately, l mits of time, 

available information, and the terms of reference of the study prevented 

asthe U.S. panelists from making more detailed analyses of such factors 

staff and research quality in individual departments, costs of strengthen­

ing departments, or available manpower--all essential for a complete 

evaluation. 

The biology study, last of the series, took place May 29 - June 13, 

studies and to map1972. To interrelate the conclusions of the various 
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out a strategy for phased implementation of the findings, a meeting of the 

executive comnittee is planned for October, 1972, with the participation of 

a sikll nuinber of stud), members from both countrics. 
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I 

fIlE NED FOR GRALIJATV EDUCATION IN ENGINEERING, PHJYSiCS, AND APPLIED GEOLOGY 

are not very useful in estimating theAvailable qutntitative data 

in Colombia.future demand for graduate courses or master's degrees 

of M.S. level
Existing data show an underutilization of the skills 

lack of incentive for higher training and reflects
is reflected in 

engineers, physicists, and geologists in industry; and some schools report 

difficulties in finding jobs for their trained graduates. This situation 

a a 

in, productivity from research.
lack of appreciation iol, or confidence 

However, past practice of industrial and other hiring organizations may 

to future demand. Significant changes in indus­
not offer useful guides 

trial structure, scale, and sophistication are anticipated as Colombia's 

rapid development continues. 

Although there are no quatitative indicators to justify large crash 

programs in graduate education in engineering, physics, and applied geology, 

favor of selective development of individualthere are several arguments in 

and selected M.S. programs:graduate courses 

1. In some fields (such as systems engineering) there is a present,
 

identifiable need for personnel with advanced degrees, and these disciplines 

Informationoften depend on simultaneous advanced work in related fields. 

gathered infonmally suggests varying needs for eachi discipline and its 

in these fields is nowassociated graduate work. Moreover, most training 

and may not be oriented to Colombianavailable only in other cotutries 

requirements. 
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2. Engineers and scientists in all disciplines need to refresh and 

upgrade their skills constantly. This need can often be satisfied through 

short continuing-education courses, preferably sponsored jointly with 

industry or user groups. Some of the faculty for theqe courses can come 

from other countries, but for maxihmLU flexibility in courses and impact 

on the society, most of the faculty should have deep knowledge of the 

specific Colombian situation. 

3. For undergraduate programs to remain up-to-date, sufficient 

graduate teaching, training, and research opportLU titjVs 1iL ;t h e availa] le 

so that faculties keep themselves infomaed of advances in their fields. 

Otherise, even well-trained faculties can rapidly become obsolete. 

4. Colombia's vast latent resources and increasingly more techno­

logically advanced industries will demand highly trained nationals. 

Sophisticated geological knowledge is needed to identify mineral resources 

and see to their rational development. hfighly trained personnel will be 

needed to evaluate and adapt teclnologies from abroad and to solve new 

technical problems unique to the Colombian culture. Without trained 

nationals, Colombia will always be dependent on outside techdological 

help in finding solutions to these problems. 

5. Availability of graduate engineers, physicists, and applied geolo­

gists will, possibly in the short term and certainly in the long term, 

generate a demand for their use, as it often has in other countries--if 

their training is of high quality, relevant to the local situation, and 

suitable for application. To meet this need for graduate education, it is 

not necessary to establish many complete M.S. degree programs inmediately. 

In some cases, universities can start individual short courses or specific 
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academic courses that are not directly related to a degree program. 

Thiere are many opportunities to develop such graduate work at low initial 

costs. Later, as resources, research, and related courses develop at a 

university, they can perhaps be molded into degree programs. 

6. It is often possible to schedule work for advanced degrees 

according to national urgencies. For example, geologists are needed 

before extractive metallurgists, who, in turn, arc needed before mining 

engineers; and each previous discipline can contribute to advanced work 

in its successor's field.
 

Withuin the next decade, advanced engineering work will be needed in 

many fields. Selective support of graduate engineering courses and a few 

priority programs seems a logical present step in the continuing expansion 

of Colombian technical education. At first, only one or two master's 

programs should be supported in each discipline. Care must be taken not 

to expand their number too rapidly, lest quality be disastrously affected. 

Although this joint study places heavy emphasis theon importance of high­

quality graduate programs, it wishes to point out the danger of inhibiting 

their development by setting excessively high requirements. 

The Appendix table lists the departments that will probably be able 

to develop M.S. degree work of high quality in the near future in engineer­

ing, physics, or applied geology. It also estimates the time each will 

probably require to develop the programs, if the universities and departments 

soon follow the suggestions of the panel. More rapid or delayed actions 

would of course affect this schedule significantly. 



TIhE NEED FOR LNIVERSITY RESEARCH 

Increased research at universities will be essential to economic, 

educational, and social advances; therefore, support should go to research 

that both b: proves education and solves specific p)roblelis associated with 

Colombian development. 

1. Research can teach engineers, physicists, and applied geologists 

an essential skill--how to attack real problems. ThirouIgh such research 

engineers will acquire confidence and attitude needed to attack jitiortant 

industrial, governmental, and social problems that can be solved only by 

Colombians working on uniquely Coloiibian problemfs. Active participation 

is also necessary to teach students research inethodology and scientific 

objectivity. 

2. Research is essential to keep well-trained faculty from stagnating 

after receiving their degrees. Systematic pursuit of new knowledge, and 

application of knowledge to new problems, keeps faculty at the frontier 

of their disciplines and ensures that the most modern concepts can be 

taught in the classroom. Continuing research is especially important when 

a large portion of faculty has been trained outside the country and is 

teaching primarily at the undergraduate level. 

3. Unlike industrial or institute research, university research is 

inmiediately transferred to students who apply it in a wide variety of 

fields. Most university research can also be published in a way that adds 
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to the body of knowledge available to all and prevents duplicate efforts 

in Colombia and in other countries with similar problems. Furthermore, 

publication brings prestige to the university and the country. 

4. To draw up rational research proposals for intemational funding 

and to evaluate proposals of others, research experience is needed. It 

can he especially important to the evaluation of large, new technological 

projects, whether proposed internally or externally. 

lThe group feels that the primary need in gradLate education is for 

applied research. In other countries such researcl has repeatedly proved 

to be valuable training experience for students. Applied research teaches 

research methodology and gives students experience in solving real problems. 

Although the day-to-day problems of industry should, of course, be avoidcd, 

many challenging industrial, governental, and institutional projects are 

appropriate for study. 

Of course, some basic research in selected fields is desirable. For 

example, basic researd on Colombian geological structures or natural 

resources could serve later as a basis for solving man) practical problems. 

But the prijmary need in engineering, geology, and physics is for well­

conceived, applied research projects, supported by rewards for research 

in the universities and external support from government, industry, and 

other user groups.
 



CONSTRAINTS ON DEVE'LOPING GRADUATE EDUCATION AND RISIiARU I 

The panel identified several important constraints on developing 

graduate courses and research in engineering, physics, and applied geology. 

The working-group report discusses the effects of these constraints on 

each discipline. The most scrious constraints and sugestions for their 

possible removal are su]Trnarized in the following: 

1. Inadequate Developm!rit and ]ecetion of R,acillty. The most serious 

constraints to developing graduate education and re.s-earch in the univer­

sities are the small ntuniier of highl) qualified faculty and their high 

rate of tuni-over. Colombia must be conmliended for its efforts in develop­

ing full-time faculty and its extensive progrmTs for educating faculty 

abroad. Vast improvements in faculty quality have been achieved in the 

last 10 years, but further advances are still needed, particularly ending 

the tradition of hiring the school's owvn graduates as professors. Some of 

the most important needs for faculty development and retention follow: 

a. increased opportumities and resources for faculty research;
 

b. Increased opportunities for continuous faculty training 

through sabbaticals and advanced courses; 

c. Increased interaction with other faculties. 

2. Inadequate Reward Systems. At the heart of the faculty problem 

is the existing reward system. Levels of compensation within the univer­

sity are determined largely by seniority and, in some cases, by advanced
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furnished by the universities mentioneddegrees. None of the reports 

special rewards for productivity in research or publication. The panel 

reconwiends that in establishing the University reward systems the follow­

ing be consiered: 

a. 	 Salary levels for highly trained faculty should more closely 

50 100approximate industri.al levels. Because industry commonly pays to 

percent more than universities pay for engineers and scientists with the 

same background, good faculty members are often tempted to leave the uni­

versity. 

b. 	 Special merit systems--such as more rapid advancement or 

ranks to rewardsalary differentials--should be devised within professorial 

outstanding teaching, research, publication, university administration, and 

toother professional activities. Care should be taken, however, assure 

that all aspects of a professor's responsibility receives due consideration. 

c. Special nonfinancial awards and prizes could be instituted 

for outstanding performance; for example, titles (like Fellow) or prizes 

might be offered by universities or national groups. 

3. Lack of Student Research. One of the most important problems in
 

the development of graduate programs is the lack of opportunity for student 

their studies without the experienceresearch. As a result, students complete 

necessary for initiating their owi research and carrying it through to 

completion. 1his problem is partly attributable to the fact that many are 

part-time students. One step taken to alleviate this 	situation is the
 

awarding of scholarships by the Colombian Institute for Educational Loans
 

and Technical Studies Abroad (ICETEX) to outstanding students. The joint
 

http:industri.al
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study panel strongly rocomnmends that funds for student support be increased 

considerably.
 

4. Lack of Equipment for Teaching and Research. The quantit)' and 

quality of research, laboratory, mid teaching equipment (instrinmcnts, 

machinery, testing machines, computers) is usually a severe constraint on 

graduate schools of engineering and sciences. The panel encotlitered severa;l 

common problems: 

a. Important equipment cannot be obtained by any, means. 

b. Installed equipment is of no use because it is not adequately 

maintained. 

c. Equipment is available somewhere in Colombia, or even in the 

sane city, but is not accessible to the faculty and students of a particular 

department.
 

d. Workshop facilities for constructing and modifying mcchanical 

md electrical equipment are not available. 

Without comnitting Colombia to acquiring large amounts of scientific 

equipment, the panel recommends several policies to imnprove the situation: 

a. Various departments in a metropolitan area should arrange 

for cooperative use of their equipment. Universities in Medellin are 

already doing this with the computer at the National University. 

b. Import tariffs for teaching and research equipment should 

be reduced.
 

c. Research facilities should be concentrated in a few centers
 

to avoid dispersion and duplication of costly equipment.
 

d. COLCIENCIAS should award grants for research professors to
 

travel to use special equipment.
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e. Universities should makc better use of programs like Tools
 

for Freedom, by which surplus equipmient from other countries is imported
 

at low cost.
 

5. Insufficicnt l.ibrary HoldinH7s. The quality of .raduate education 

and rcsearli is closely rilated to the quality of the library. It is 

therefore exl remlry diSMturbing to find an insufficient nutnber of books 

and, above all, Specialized journals in the univer:sity libraries. In soic 

case.';, the pcr:;onal libr r, of a professor is larger thain the specialized
 

section of th uLcIivCr:;it) libraly. Also, there is a lack of the 
data and 

stati.stics that are essential to paniticullar rosearch. Therefore, the 

joint stud)' p;ne1 suggests the folluo.ing ways to inprove library facilities: 

a. Subscribing to nullerou.; journals distributed Iithout charge 

b)' research centers, universities, and other institutions; 

b. Urging the Colomli.ain government to help libraries import 

books and specialized journals by siplifying red tape and reducing postal 

rates on such items; 

c. Accelerating the establishment of a national information 

syst em; and 

d. Expanding the holdings of books and techmical journals from 

other Latin American countries, particularly in areas related to natural 

resources such as geology.
 

6. Lack of Suitable Research Publications. A policy to encourage 

the development of scientific and technical publications could bring 

national and international prestige and influence to authors and their 

institutions, reduce duplication of effort, and promote stronger communi­

cation among Latin Aunerican researchers. Many Colombian professors are 
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not convinced of the importance of publication, and many of their papers 

are printed in university bulletins with very limited distribution. Thme 

panel recomends: 

a. That university collections of scienti.fic and tedmiczil 

jourmals be consolidated and then diPtributed kldely to mi ivcersitics, 

consultants, and public wnd private organizatio ns; 

1). That national and .interni tiormal zencies coojprate to d,elop 

Latin Anierican journals of applied rc.;carch of pzirt cular impiortance to 

Latin Anerica; 

C. That faculty he encouraged Iu participite i i the act ivjti es 

of professional societies mid to pLIIbi. h thCir bork in recognized jouma ;; 

and 

d. 'mat possibilities for redluUilg dues to U.S. professional 

societies from developing-coultry nc:1,ers be explored. 

7. Insufficient Contuimj cation between 1:1in'eing and 't1mpporti ng 

Departments. The engineering progrms reviewed by the pane1, have msic 

prerequisite courses in physics, chemistry, mathematics, eco)omics, and 

management; but in many universities there is not enough Coin)M iication 

between engineering Frofessors and supporting departments. Therefore, 

the panel recomrnnends the organization of informal faculty-student liaison 

committees which would promote close working relationships and coordin ation 

of teaching and research activities. 

8. Weak Connections between Universities aid User Groups. Improved 

ties with industrial and other user groups are essential to the future 

progress of graduate education and research. Because research by faculty 



- 11 ­

and students needs to be oriented totward practical problems, faculties 

need Increased contacts with the public they serve. User groups--especially 

those in industry--need better knowludge of university capabilities. A 

number of possible ways to iprove uiiversity - user relations are suggested: 

a. To increaqsc use of faculty reseurch by governmient, institutions, 

and ind, stry, COLCIiNCIA', m-ight prov.dc partial support to user groups that 

conduct projects with or in the universities. 

b. The fonl-1-tJon1 of work groups with participatioji from univer­

sities, governmcnt institnionts, and industry to define aiid work on spccific 

prohl em areas- -sanitation, pollution, water resources, or urban plaunug, 

etc.--would help to establish priori tics and develop specific courses of 

action. oreover, these groups could publish reports and suggest sharply 

foctiusSed pro1)ml :;to consul tants a1d u1 versities. Perhaps tie professional 

societ is could provide I,:rshilp in creating these work groups. 

c. Relations wLtli industry offer special opportunities. Industry 

could support short courSeS at universities, focussing on its special needs 

and .interests, perhaps offering extra compensation to faculty for teaching 

these courses. Industry and universities could jointly develop recruitment 

and placement programs to match students to job opportunities. In addition 

to sponsoring research on its problems, industry might help professors 

understand its problems by providing suimer or sabbatical positions for 

faculty or allowing its trained people to take 1-year, full-time appoint­

ments in universities. In general, the panel comnends industry's present 

willingness to allow its trained people to teach part-time in universities. 

Ile hope industry will go further in providing interesting projects for 

student aid, perhaps, in supporting faculty research. 
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d. 'ie panel urges the univursitics to consider greater latitude 

in their consulting policies. Faculty consulting can offer imany benefits 

to the university, such as firsthand knov:I dge abmout ,OVen11IcOtal or i dus­

trial problems, identification of usefII 1,rob e--, For student. pvol cuts,
 

and opportunitiles for faculty research. As witl iidItStria] 
 vsh ill:;,of 

university reseatrch, consulting activi tics can provide Stpplc,;l.it s to
 

faculty salarie;, often a criticil need, 
 in view of tuniversit p%)'-.cal:.
 

The parel i.s aware of the conf.l Ict bet ween ,;ttiate .chools and
 

private consultant finns c;m1i.z3d n J v1,rii t)
by) lj,:Li eiIati0 J n :i il ed
 

research , 
the principal occu .tiono.f c;,,::sii)lat fi ::; Mtit ll l) beleficial 

arralgements have been succcs!.Ful ot1 col:,ll but toin or i(, s(ile be! di Ffi­

cult in Colombia becakse both 
 groups appr-n' to Ino:otin, fo, the sawie
 

funds and projects. Yet, faculty :t:udunts IV.'- tihe
a Ld Mt sttimIulltion
 

provided by work on real Prohb1ems, and consul t 
uIts ied the frcsh), anal'ytical 

viewpoint offered by interaction with the fiaer:,i),faculty. MieiL answcrs 

must be provided quickly and depend upon previ ous C..,CrieiiceC, the experi ence 

and judgment of a private consultant are invaluable,. When fundameutal 

]aowledge already exists, consultants can apply ai-d refine it withi new 

techniques. However, in interdiscip1 lnary, concepton], or feasibility 

studies of a new problem, the unique anod broad resources of the uiversit>, 

cannot be duplicated by most consultants. The panel thInks that prohibiting 

university professors from accepting consultantshi ps with industry will 

stifle the research creativity of faculties and students and eventually 

affect Colombian development adversely. To avoid excessive coni)et ition, 

faculty should charge fees comparable to those of private consultants and 

include in the charges all overhead costs (i.e., for the use of universit) 

services of facilities).
 

http:Stpplc,;l.it


9. The Restricted Role of Professional Societies. The joint panel 

knows 	of the existence of several professional sucieties in Colombia, but 

very The panel
time for direct conitact with the societics was limited. 

received a gencral impression, which was corroborated b)y jny ColomnbiSuls, 

full, advantage in the declopiment
that Jhc t.,oc:i eies are not Cxploi tCd to 

cducal.i on aiitd] research. 'lThe:ir jouirnals could take on the
of graduate 

role of prim ry research pub.ication:;. (A fuller discussion of the
larger 

need for vsearch puhlications ;a. pre;enIitcd in 111.6.) 

A full and )alInce-] ]C'bcf:hi :in professional societies with rupes­

entrativcs f 'o, goVeCnIt , univ.f'JtJus, and inlus tDy would greatly 

StIreng then conmntical in and stji.ndate cou,-Iointmdorstandig of each sector's 

caJl .-.ector would lave accc,S to an
prob.lums (Mc; also 1T.8.). ,Morcovel , 

openlforum For di scui- iols of teclmnical question.15ad pubic licC' issues. 

of univrs.i t y profcss:ors in
A recoimnced:.tJion for the full part .icipati on 

importaace of tnis point
professional societies was made in IlI.6.c. The 


Thirough these societies valuable associations would

mLst be emplmsized. 


so new
he estabii:;, ed between scaentist: and policy mu-;ers that idcas could
 

be subjected to critical and searching analysis.
 

Limited Demmd for Adimced Degrees. Governoent policies can do10. 

demmad for holders of advaiced engineering degrees.much to stimulate the 


Government departments and institutes could be encouraged or required to
 

of engineers and scientists w'ith advanced
hire a significant percentage 

could he offered to domestic and multi-national industrydegrees. Incentives 

to perfor, research in Colombia, by, for example, allowing profit repatria­

tion and overhead charges from parent companies to be adjusted according to 
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m,
 

R &D perfomed in the country or requiring industrial contributiuon to 
joint industry - goveinment spenyorcd roseurbch institutes. 

University policy could rcquii that so:ie 1vrcent i, of .[culty h\,e 

advanced degroes for program.; lo h ccrtificd. 

In tho first )'ears o ,radvtitc pro8iYflm., myIV or ,,]I of these i iceonti 

my be necrod to stimulme:tC growth1i of gr'adunatc course; :rid p)rog,-i;. 
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ill-d " : , it.' ]n,I (atl:e :; 

12 p J]' f)7r t]he jUJi11! ';tud>', }loctoorfl 

of thl 1111(t .l. v .. P Gui II (.-.:,oP e i,1,, ' i o]1! i)( ](,l 'nt lln , 
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Irlo ni g 	 loundt;,ble discussion by panel members 

Aft ernoon 	 Open session with spokeusmen for Colombian industry and 
professional societies 

February 22 - 24, 1.972 

Working group scssions 

FCbruary 25, 1972 

Morn ig 	 Closing session, Presentation of the General Report to the 
EIxecutive Conuiittec nid invited guests 
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I-IQILIQITS AND COIiNTS 

Prc-Study 2rej:u t ions 

1Pepaations for this study drew heavily upon the experiences of 

earlier studiCs in che!nistry and mathematics. Bucausc of the heavy deimnds 

on its staff cxpjerieiccd previously, CO!,CI NCIAS decided to hire a tempor­

ary conu ]tant {or this study'. Very able and consclentio s, the consul.tant 

traveled at le.st once to ev ory university to be visited by panel members 

to ilrolil and orient responsible officials. His selection of Colombian 

particil 'dit:;to travel with the NAS panel was excellent. However, MlC0INCIAS 

gatheered little bckground information specific Lo engineering, physics, 

and applied geoleg in the Lliversities or in Colombia as a whole. To brief 

its panel, the NAS depended on other sources, such as the U.S. CovcrInment, 

the Inter-American Devel.opment Bank, the Organization of Anerican States, 

the Un i ted Nat ions, and current journals. 

Studv Parti cipat Lon 

At the opening session of the 2-week study, representatives of the 

three Colombian co-sponsoring agencies--COLCIENCIAS, ICFES, and the National 

Department of Planning--gave summaries of their agencies' major activities. 

A partix.alarly infonnative discussion ensued with a Department of Planning 

officia] about the proposed education reform law. Unfortunately, after the 

opening session, the participation of IC.;S and the Department of Planning 

was minimal. 

- 19 
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The uiversity visits were quite successful. Local iniversity 

officials were very hospitable: They received the joint groups at. the 

ai rport, provided transportation, arrangod hotel rescrva' ions, and, 'hen 

possible, hosted lunches or dimners. More importantly', however, talks by 

high-level officials I.Cerc extreeiuly cffcti\'e in present IlJthe V.1tflC 

goals of tile university so that th panel's cuncerns ,2gI' ie put ii per.,)ec­

tive. To0st facult)" rl mbcfS WCrC (XuK'1lye 0litC MnI were prejxIrcld :ith 

inforlnatioa on the subztlmtive issues of corCe-11 to the panel. OAl.." a 

small nuiber of the 31 dep.:rtents had made I.ittlc or no preparat ion1 Cor 

visits to their labo,-r;tories and ith their faculty. 

W\ithout exception, tje si: bomki ng group:; !lc'd to visit addit i ni l 

tun iversiti e3 or industrial sites, volluitari ly adding to t0ei r al rea,' bus)" 

schodules hy using eJthe:r brief yeriods of free t irno during .;e week or, 

more often, working en Saturd:y. Oil short notice, COLCI L.CIAS and the 

universities made everyv effort to arrange these visits. 

The first week's activities met or surpassed all objectives and were 

capped by a delightful afternoon on the far of one of the Colombian 

participants, offering an opportunity for more infonwal exchange of ideas 

among participants.
 

In the second week, analysis of the information gathered during the 

visits began with an informal round table discussion at COLCIENCIAS. Ilembers 

of the six panels shared their observations and agreed on objectives for 

the subsequent working-group sessions. Unfortunately, the afternoon plenary 

session in the auditoritm1 of the Colomhial Society of Engineers with 

representati ves of industry and the professional societies was inadequately 

organized and poorly attended. Bringing together academic and industrial 
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scientists to discuss common needs and opportunities for cooperation is 

difficult in many cowutries, but, apparently, little initiative was taken 

to comIipensate for this, even though the difficulty was miticipated and 

discussed in the pl.aniiiig stages of the workshop. The problem was further 

coiiipounded by the choice of a large auditorilu for an audience of only 

about 50 peo])lC, and the impromiptu decision to el.hiinate from the agenda 

the planned JO-minute pCesentati. :s by five or more represenLativcs of 

induLSstry. '1e result w.Zas that thc free exchalnge of ideas essential to the 

full success of th.is exc:cise was not possible. 

It was ag:reed pr.viously that each working group was to include s i.x 

to eight Colombians from the sponsoring agencies, industry, and the univer­

s.ities, but for logistic and financ L reasons, only one or two Colomb)ians 

Could participaie in the untvers.,ity visits. It was understood that th e 

larger reprcs*cntation 1\oL1ld part.icipate in the second week. Regretably, 

this was not the case. Fortunate]y, a cocktail reception at the home of 

the AID Hluman Resources Officer made possilble some additional input from 

Colombianw- representing the various sectors of the engincering colmllity 

not represented on the panel. 

Working-group sessions focussed on analysis of problems and fonulation 

of suggestions, reconiinendatimis, and conclusions. 

Colombian participants were completely dedicated to the work of the 

study, and it was largely thro'igh the efforts of the Colombian participants 

that the six working-group reports amd the "General Report" were translated 

into Spanish. Even though their usual official responsibilities were 

pressing and their offices nearby, most of them remained at the sessions 

throughout the week. 
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,Just 2 days before the clos:ing scs ,i.on, attcnd:nte at th seu,:.ions 

was quicly changed from a fully open to ,iij 1iW'i ore. Thc (i lonIbi i:: 

feared tlat the diLscu3sslons liiight stiJU ath m,.Ors,(cc1, fl B).t t Jru ;iri v, . l,'f 

,miong , m,ti;nts; raing to coiflic' 'A? th1. . .by ftp 

i < ",, aizationl of Univer.it) plniin', IA( ,n o " :/ , 

t L1 L 1!-%ns, cl .d' c ''I-precau1 i how ' t Iive t sc :'. 

oi- pcr, ol112 ,IE~xcept for t\.,'ot cojpl.', O:w i ..-: ".;'- '-

Was 110 ]I'(.S. COV0raIt.O ,\I1 to th. sti '. 

Facili t 

tMO:.t Ocf the 5,ti, , ictI-: .' . i, ' 

diec ing rc,.:Itws ~[ n ti;c!he 11~ 

Society of Z;. v i," ('fo .. , .',., 

tb location,;, ran't ionr,.c.I~o r linitc1 v i",',: o ,: r:( 'ul , Lofsusiin tloust WerO ,t.," ­

i,:.-! ..l,t ".: ?, an w. S 5, n
Beforti the aile c;lvi'ed-, leuc waI,sc o o i,c :Fpin,x. o, 

pants spokoc some 1:11'o" is.L u.odiFl'iCU-t i 'S eve ;Ccint (1,1 -1I tc 

important plellry scssion w i th rl1ies fro Coluo .i 

professi onal societies. 

Secretarial services were scarcely adequnte to produce the "'Gc'raI 

Report" and the six lengthy wol: ing--grou'p report. . I&co, n; the problem, 

COLCIEINCIAS brought in I tCflipO]'aV7 secretry) l'e So, tiC 1)UrdL' onl tIiose 

responsi)lc for typing and Mico(,nogrnphIng was Cxcessi ve. 

Initial Follow-up Activity 

As noted earlier, this study is part of a :;erics, ad overall priorities 

for pr,grams in graduate educat ion and research in Colombmi an ui ,ers it.e:s 

http:Univer.it
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muost await the port of tie :tudy in h.iology. A Pcsti.ng of the execut.i.ve 

coN [llo- is planed for O,.tobe;, 1972. lo bri tuQohCrr tMiL resulLs of 

the..<; Lc'Il] wAidus la) tLhe grOL I Korkl and for .itq] ,vntal ic,, In th,e 

,, I .LC \" A"" i] ::t , 'il ), o.:,::il-', p': S', . " Lc oJ;j'.': ; uns. 

AtL 1 c l i(.L)Uuiuen, Oa.S .. ,' i11g 1' ncov; n.d& Ma the l. 

11C 011 eCIci l>ofI ,lWt:;lzal"ii J .]lr .id ILFQM Y: htis to not. 

fUi:V !,I' i(il C ia 010 4ntsawV iL, ]vnhl2N' U.4. 0OU a.AalMvicki3 s fiI I 

ilit l :.t iv - i' (C )f ns o .t-. tr *.: in Iw "> ,5 L ,; ,' (i .!,nIn. i 

l''I K: (V h.. ;c.;A :. nu I''3 ~: . 2.. ,. 2 Vi. :.,c']'" l.il :1lI i ar<1"/, h' ( of1-

V.)iti >1!tt , ...1 ; . c.talIi . J 2I~ i L,1A+ c;; \ ,i.-; ! cu; v . -;. au+: .. i i.U; st.ilt 

,. I c, ii t i.t.':. inl : t i:; It:cllL . .'l1 .... t a r py '*i<Jd; ir'liC:< L 1, 

5.'IIU(J.,,, EIII,"- , 'ii ',)J5 .i r H1)LtL., iS v'itA<0 .' ! I l CL-x..tJig 

~cW, iiii nigfTW to!''IWS~ p.l~a1> UU1)
 

in su- ipicinus, i;:I
.it .is thli cv1'11 hosti to, OiV'ioina tIhat ( TII.';CTAS jp' v.-,t 

sulrvive :and gln)'r 

Since the plivsnit studi ,s be,ui in %l--irch, 1970!, there have been changes 

in tie Col);ntIian si.tatior tihat have had a proinounrt"d effect oil the progr'is 

excutiotno0. As nntioned carl.icr, a philopi' of decentra.izi ng educationl 

deckion-mahing ha:,.caug+ht national attention. Studunt agitation has greatly 

incriased. Govecrnmntal a;eIncieQs other than COLCINCIAS are vy.iig for power 

to make piolic) decis ions on s;cience and techno.logy. Therefore, it is not 

;t al. surprising that OLCIIENCIAS ha.s; acted most cautiously throughout this 

http:execut.i.ve
http:Pcsti.ng
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stud). COLCrENCIAS' dcisions, mid the relat.ive strengts:; ;Od the weak­

nesscs of the study, must he con: idered within the context of the total 

Co Iorib ianS.i tuat ion. 



APPENIDI X
 

E!s timited "im Ne"edd To Rove I op IIigh-QuaIiIy Mas tc r's Programs in 

(Iuoilh i:,jl 1lni ver'; ii i" ,,by Di :ci p line 

(ip
Ii I W! I Year 2 - 3 Yua iv 4 - 5 Yea's 

IS 111a.141 a(AnHiJ 


VaJ W IhIiona\l at (!.,,.)Nti.at (No 1, 1 

(;i xi,, ;:e 

S'V[J(T t P! Na i IMII (8Og t i '! 

Andes 

U;'l.-\'l Nat (togot4) No o An A)uca 

P J;IBI SI i:S An]dcs", 

aBa,,d onl tihe s ix working- iroup reports and the qlui i.i.cait]ions therein, 
andI 0) the iis SUqlotIioC) that f.i iiuiicini support wvili coi it i ue at the present 
or some'wi jer hi ghe , leve I. 'fH~ Ic ene] emp! a:.i."CS t hat p1 ucement of departments 
i:not hase only~I oin thie tita] ii "of ]' For acxi st iii. tJ) r1Iis . exililple(~, ntuiber" 

of departi,:,,its have ur ,.,rgr.du;i, lc'Orogram. o1F high lua .Ii ty hut need secex'al 
)'ears to iru~..ve oblst~aciles to e'stahi ishi .,.iri.t er s lnr ras - -instift:i cicntfacuty" willi advanced degrees , isufficient lahoratm', :jice, etc. Tue reader 

is urg'ed to :;tudy' the fu11 report wi th i ts detailed reports on each department 
visi ted. 

bsee next lpage for key to ahbb'eviations of til\,eisJ I te:;. 

CSee the dc tai~led workinug- group report on each department vi sited. 

-25­



26 -

CItiy1o Al: - ......ti cv , 

oi s I I)I in Pli'ATu1S Ii i M \'L(. y V,udl 1 i ( , I C:w;
 

"
IS JIindwl:- .l lhfi r :. I) W., 1wu 

11110] uJivum':ity orl thel va.joy, m~li. 


